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¶ ¨ F5ª�²lL8N §=±C¨ D:´ ¨ D § B © ª5N:L8D © L § ¬ ¨ F=µ½²lL8Npª5¾=B_L¿¶�BEN ¨8±C± µ?@·¶=BEN�ª5L8N�µÀ¬\F ¨ ´Á@ © D
ª5¾=N:L °=Â ¾ § LÃD:D:@C¸ ± B
N:BGµ=@CD�ªnN�@Ä¸ ° ªn@CL8FIL8².B�Å © @·ª5BEµI¾5¬\µ=N:L Â BEF ¨ ªnL8´ÁD ¨ F=µÆN ¨ µ=@ ¨ ª5@ÄL8F ± L8D:D�BED:<aÇ ° @·ª5BÈB ±Ä¨ ¸\L8N ¨ ªnB © LÃ´�»
§=° ª ¨ ªn@CL8F ¨Ã± N ¨ µ=@ ¨ ª5@ÄL8F½ªnN ¨ F=D § L8N4ªÈª5L�L ± D_¾ ¨ ¶�B¹¸\BGBEF,µ=B�¶=B ± L § BGµ=¯MD § B © @ ¨8± @CÉEBGµÊ²lL8N_F ° ´ÁBEN:L ° D
¨8§=§?± @ ©E¨ ª5@ÄLÃF=D:<�Ë�¾=BMª ¨ D�Ì�@ÄFe² ° D�@ÄL8FeN:BGD:B ¨ N © ¾Æ¾ ¨ D�¸\BGBEF ¨ µ ¨8§ ª ¨ ªn@CL8F�ªnLÁ² ° D�@ÄLÃF&BEµ Â B §=±Ä¨ D:´ ¨
© LÃF=µ=@«ªn@CL8F=D:<�Í­FÊª5¾=@CD §?¨8§ BGN�ÎaB|D4ª ¨ N4ª|²lN:L8´ ¨ F�B�Å\@CD�ª5@ÄF Â Ì2@ÄF?B�ªn@ © F=B ° ª5N ¨8±a§=¨ N�ª5@ ©G± B © L�µ?B
¨8± N:B ¨ µÀ¬ÏÎaB ±C±�¨ µ ¨8§ ªnBEµIª5L�µ=@·¶=BEN4ªnL8N ¨8§=§?± @ ©E¨ ª5@ÄLÃF=D:¯ ¨ F=µÐB�Å2ª5BEF=µÑªn¾=@CDÒ²lN:L8´Óªn¾=BÕÔ §=¨ N�ª5@ ©G± BGÖ
D:@C´ °?±Ä¨ ª5@ÄLÃF,ªnL ¨ F ¨ F ¨8± L Â8° B�Ô § ¾=LGª5L8F ÂÃ¨ D:Ö,D:@C´ °=±C¨ ªn@CL8F=<×ÍØª&@ÄD¹D:¾=L¿ÎÈF"¾?LdÎÙª5¾=@CD ©E¨ FÕ¸hB
¨8© ¾=@CB�¶=BEµ ¨ F=µ�ªn¾ ¨ ª ¨ÁÚ	° @·ª5B�Û=B�Å\@C¸ ± B ¨ F=µ�µ?B�ª ¨ @ ± BEµeµ=@«¶�BEN4ªnL8N�N ¨ µ=@ ¨ ªn@CL8F�ªnN ¨ F=D § L8N4ª © L	µ=B ©G¨ F
© LÃFn¶=BEF=@CBEF5ª ± ¬Ü¸\BÈL8¸Àª ¨ @ÄF?BEµ=<}>ÕB ¨8§?§=± ¬�ª5¾=@CD
ªnL¹D�ª ° µÀ¬,³=¬Y´ ¨ FÆL §=¨8© @·ª­¬,BG®\B © ªnD�L8F § L §=°?±Ä¨ »
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¦_§=¨8© @·ª­¬�BG®\B © ªnD�¯M@CF §=¨ N�ªn@ ©E°?±Ä¨ NÈL8F�ªn¾=BºN:BGD:L8F ¨ F © B¹³=¬Y´ ¨ F ± @CF=BGD:¯}¾ ¨ ¶=B ¨8± N:B ¨ µÀ¬�¸hBEBGFÏL8¸À»
D:BGN�¶=BEµÊB�Å § BEN�@Ä´ÁBEF5ª ¨8±Ä± ¬ ¨ F=µ © L8´ §=° ª ¨ ªn@CL8F ¨8±C± ¬�²lL8N_µ=BEF=D�B0µ=@«¶�BGN�ªnLÃN §=±C¨ D�´ ¨&© L8F=µ?@·ª5@ÄL8F?D�@CF
¶ ¨ N:@CL ° D�Ë.L8Ì ¨ ´ ¨ Ì2D:¯yBG< Â <�ç ±C©E¨ ª5L8N�èp»dH ¦_é�¨ F=µ0ªn¾?B�¬Ð´ ¨ ¬Ð¸hB Ú	° @·ª5BºN�B ± B�¶ ¨ F5ª¹²lL8N�Í­Ë�êyë�»
ìíêyç�Ë�îÄïGðC<ºìhLÃNaB�Å ¨ ´ §=± B�¶�L ±C° ´ÁBÁN:B © L8´�¸=@ÄF ¨ ªn@CL8F=¯ ¨�© N °=© @ ¨8± BG®\B © ªº@CFÑµ=B�ª ¨8© ¾=BEµ|µ=@«¶�BGN�ªnLÃN
D�ª ¨ ªnBGD:¯h@ÄDyB¼Å § B © ªnBGµÈªnL_¸hB�N:BEµ °=© BGµ�D:@ Â F=@Cñ ©G¨ F5ª ± ¬&¸5¬½N�BED�L8F ¨ F5ª § ¾=LGª5L8FÁN:B�» ¨ ¸=D�L8N § ª5@ÄLÃF=<MòyN:B¼»
¶\@ÄL ° D © L8´ §=° ª ¨ ªn@CL8F ¨8±K¨ D:D:BGD:D�´ºBGF5ªnD ¨ N�B ° D °=¨8±C± ¬|¸ ¨ D:BGµ °=§ L8Fe¾=@ Â ¾ ± ¬|@Äµ=B ¨8± @ÄÉGBEµ=¯�L8²�ª5BEFeÉEBEN�L
µ=@C´ÁBEF=D�@ÄL8F ¨8±y¨8§=§ N�LdÅ\@C´ ¨ ªn@CL8F=D0ó�D:L ©E¨Ã±Ä± BEµ|L § ª5@ ©G¨8± BED ©G¨8§ B¹² ¨8© ªnL8N�D_@ÄF © L ±C± @ÄD�@ÄL8F ¨8± N ¨ µ=@ ¨ ª5@·¶=B
´ÁL�µ?B ± D:ô�î·õÀðÄ< é�° B}ª5Laªn¾=B�D §=¨ ª5@ ¨8±YÂ N ¨ µ?@ÄBGFnª5D�L8²�F?B ° ª5N ¨8±zÂÃ¨ D § N:LÃñ ± BGD�@ÄFeµ=@«¶�BGN�ªnLÃN:D:¯?ª5¾=B}¶ ¨ N�»
@CL ° D ± @ÄF=BÁ¸=N�L ¨ µ=BGF=@CF Â ´ºB © ¾ ¨ F=@CD:´ÁD ¨ F=µ0ªn¾=BÒLÃ²�ªnBEFÑÌ2@CF=B�ª5@ © ó�F?L8FÀ»dÛ ° @Äµ?ô § N:L § BEN4ªn@CBED_L8²zªn¾?B
F=B ° ªnN ¨8±�ÂÃ¨ D © L8´ § L8F?BEF5ªnDí@CF�µ=@«¶�BGN�ª5L8N:D ¨�Ú2°=¨ F5ªn@«ª ¨ ª5@·¶=B�¸\L	L8Ì2ÌÃBGB § @CF Â L8²?N ¨ µ=@ ¨ ª5@ÄL8F § N:L © BGD:D�BED
D:BGBE´ÁD�ª5L�N:B Ú2° @ÄN�B�HIL8F5ª5B�è ¨ N ± L § ¾=LGªnLÃF Â8¨ D�D:@C´ °=±C¨ ª5@ÄL8F?D ¨8± D:L�²lLÃN�µ=BGF=D:B�µ=@·¶=BEN4ªnL8N�D:<È; °=© ¾
§ N�L © BEµ ° N�BED ¨ N�B ¨8± N:B ¨ µÀ¬,ÎaB ±C± BED4ª ¨ ¸ ± @CD:¾=BGµö@CFÊ´ ¨ F5¬�ñ=B ± µ?D:¯�BE< Â <Ð@ÄF ¨ D4ªnN:L § ¾5¬YD�@ © D:¯�L8N�²lL8N
± LdÎ ¨ F=µ�¾?@ Â ¾ § N:BED�D ° N�B_µ=@ÄD © ¾ ¨ N Â BED ° D�BEµ½BE< Â <�²lL8N ± @ Â ¾5ªn@CF ÂÁ§=° N § L8D�BED:<�Ë�¾=B�BG®\LÃN�ªMª5L ¨ µ ¨8§ ª
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Í­F&ªn¾=@CD §=¨Ã§ BGN�Î�BÈª ¨ ÌÀB�ªn¾=B¹L §=§ L8D:@«ªnB ¨Ã§=§ N:L ¨8© ¾=øe@ÄF ¨¹ù LÃ@ÄF5ª�BG®\LÃN�ª�ÎÈ@«ªn¾ ± @ Â ¾nª5@ÄF Â @ÄFÀ»
µ ° D4ªnN4¬|ª5¾=B�êyÍ­ë�êy÷aê×F=B ° ªnN ¨Ã±
§?¨ N�ª5@ ©G± B_ªnN ¨ F=D § L8N�ª © L	µ=B&î·úÃðÄ¯�ÎÈ@Äµ=B ± ¬ ° D�BEµÜ@CFÏ² ° D�@ÄLÃFÜBEµ Â B
§=±C¨ D:´ ¨ D�ª ° µ=@ÄBGD:¯=@CD ©E° N�N:BGFnª ± ¬¹B¼Å	ª5BEF=µ?BEµÒ²lN:LÃ´û@·ª5üÄD=ª5BED�ª §=¨ N4ªn@ ©E± B�ó4F=B ° ªnN ¨Ã± D ¨ F=µÈ@ÄLÃF=D:ô.L § ª5@ÄL8F?D
ªnL¿Î ¨ N:µ?D § ¾=LGªnLÃF Â8¨ D�D�@Ä´ °=±Ä¨ ªn@CL8F=D:<�Ë�¾=BÁN ¨ µ=@ ¨ ª5@ÄL8F�ª5N ¨ F?D:²lBEN�B Ú2°=¨ ªn@CL8FÑ@CD�´ ¨ ªn¾=BG´ ¨ ªn@ ©E¨8±C± ¬
¨ F ¨Ã± L ÂÃ° Byª5L�ª5¾=B ± @ÄF?B ¨ N�JML ± ªnÉE´ ¨ F?F0B Ú2°=¨ ª5@ÄLÃF0D:L ± ¶�BGµ�¸5¬&êyÍ­ë�êy÷aêy<\J}B ©E¨Ã° D:B�LÃ²�ªn¾ ¨ ª�´ÁL8D4ª
L8²=ªn¾?BÈB¼Å\@ÄD4ªn@CF Â¹© L�µ?@ÄF ÂÒ©G¨ Fe¸\B ° D�BEµ½µ=@CN:B © ª ± ¬|²lL8N § ¾=LGªnLÃFÒª5N ¨ F?D § L8N�ª § N:L8¸ ± BE´ÁD�¯�ÎÈ@«ªn¾½L8F ± ¬
´Á@ÄF?L8Na´ÁL	µ=@Äñ ©E¨ ª5@ÄL8F?D:<�Ë�¾=@CD�@CDaL ° ª ± @CF=BGµ�@ÄF�ª5¾=B�D�B © LÃF=µ ¨ F=µ¹ª5¾=@ÄN�µID:B © ª5@ÄL8F?<�Ë�¾=BÒN:B ± B¼¶ ¨ F5ª
± @ÄF=B}BE´Á@ÄD�D:@CL8F § N:LÃñ ± BGD�óVª­¬ § @ ©E¨8±C± ¬Yø.ý�L8@ Â ª § N�L8ñ ± BED:ôp¾ ¨ ¶�B�¸hBEBEFÒ@C´ §=± BE´ÁBEF5ªnBGµ¹@CF5ªnL�êyÍ­ë�ê
÷�êy¯
ªn¾?B¹D §=¨ ªn@ ¨8± µ=@CD�ª5N:@C¸ ° ª5@ÄL8F,L8²}BG´Á@ÄD�D:@CL8F ©E¨ FÏ¸hB�ª5N:B ¨ ªnBGµÏ¸5¬�ªn¾=BÁN�L ° ªn@CF=BGD ¨8± N:B ¨ µÀ¬Ð@CF §=±C¨8© B
²lL8NY¶=L ±Ä° ´ºB�N:B © L8´�¸=@CF ¨ ªn@CL8F § N:L © BGD:D:BGD:<�ça¸?D:L8N § ªn@CL8F © L	BEþ © @CBEF5ªnD ©E¨ Fº¸hB�²lLÃN:´ °?±Ä¨ ª5BEµº@ÄF�ªn¾?B
D ¨ ´ºB�²lL8N:´ ¨ ª ¨ D�ªn¾?B § N�BED:BGF5ª ¨ ª5L8´Á@ ©È¨ F=µÆ´ºL ± B ©E°=±C¨ Naµ ¨ ª ¨ ¸ ¨ D:BGD ° D�BEµI¸5¬,êyÍ­ë�êy÷aêy¯�ÎÈ@·ª5¾
ªn¾?B�Î ¨ ¶�B ± BGF Â ªn¾&µ=B § BEF=µ?BEF © ¬ÏN�B §=±C¨8© BEµ&¸5¬ ¨ FÆBGF=BEN Â ¬Ñµ=B § BGF=µ=BEF © ¬j<

Í­F,D�B © ªn@CL8F=D�ÿ ¨ F?µ��ÒÎ�B�ªnBGD�ª_ªn¾?B § ¾=LGªnLÃF Â8¨ DÈD�@Ä´ °=±C¨ ªn@CL8FÏ¸5¬ © L8´ §=¨ N:@CF Â L ° N_HIL8F5ª5B
è ¨ N ± LID�L ±C° ªn@CL8F=D�ÎÈ@«ªn¾ÊD�BE´Á@«» ¨ F ¨Ã± ¬2ªn@ ©E¨Ã± N:BGD °=± ªnD�¯�D °=© ¾ ¨ D § L §=°=±C¨ ªn@CL8FÜBGD ©E¨Ã§ B0² ¨Ã© ªnLÃN:D ¨ F=µ
@CF,ªn¾=Bºªn¾=BGN:´ÁL�µT¬YF ¨ ´Á@ ©G¨8±a± @Ä´Á@«ªöó�D § B © ª5N ¨8±�± @CF=BID�¾ ¨8§ BED�¶\D:< ò ±C¨ F © Ì2üC@ ¨ F=ô:< Ë�¾=B Ô © L8F?µ=@·»
ªn@CL8F ¨Ã± B�Å § B © ª ¨ ªn@CL8FÆBED�ª5@Ä´ ¨ ª5L8N:Ö�ªnB © ¾=F=@ Ú2° BE¯�L § ª5@ÄLÃF ¨8± @CFeêyÍ­ë�êy÷aêAî«ú8ðzD:@CF © B ± L8F Â ¯ § BEN�´Á@·ª5D
N:BGµ °=© ªn@CL8FÐL8²íªn¾=B�HILÃFnª5B�è ¨ N ± L § N�L © BEµ ° N�B�ªnL ¨ F ¨Ã± ¬2ªn@ ©E¨Ã± D:L ±Ä° ª5@ÄLÃF=D�ÎÈ@·ª5¾=L ° ª ¨ F5¬"F=L8@CD:BE¯
²lL8N § L8@CF5ªeD:L ° N © BGD ¨ F?µ §?° N:B ± ¬ ¨ ¸=D:L8N�¸=@CF Â ´ºBGµ=@ ¨ <"Ë�¾=@CD ¨8±Ä± L¿ÎÈD�ªnLÑB ± @Ä´Á@CF ¨ ª5BeD4ª ¨ ª5@ÄD4ªn@ ©E¨8±
F=L8@CD:B�B¼¶�BGFÆ²lL8N�¾=@ Â ¾ ± ¬�L §=¨ÃÚ	° B © L8F=µ?@·ª5@ÄL8F?D:¯ ¨ D ± L8F ÂÒ¨ D�D ©E¨ ª:ªnBGN:@CF Â ó�L�ªn¾=BGNpªn¾ ¨ F�D4ªn@C´ °=±C¨ ª5BEµ
BE´Á@CD:D�@ÄL8F?ô�@ÄD�F=B Â8± B © ªnBGµ=¯YÎÈ¾=@ © ¾�Î�B�ÎÈ@ ±C± µ=L0@CF�ªn¾?@ÄD §=¨8§ BEN:<�Ë�¾=B�êyÍ­ë�êy÷�ê © L�µ=B�¾ ¨ D�¸hBEBGF
² °=±C± ¬ §=¨ N ¨8±C± B ± @CÉEBGµÜ²lL8NÈ´ °=± ªn@«» § N:L © BED�D:L8N�´ ¨Ã© ¾=@ÄF?BED:¯ ¨ D�N�L ° ªn@CF=B ± ¬ ° ª5@ ± @ÄÉGBEµÊ@CFeª5¾=B�ú é D�ª5B ± »
±C¨ N ¨ ª5L8N ¨8§=§=± @ ©G¨ ªn@CL8F=D�¯�î«ÿ8ðÄ<�>"B�ÎÈ@ ±C± ¯í¾=L¿Î�B¼¶�BGN:¯�F=LGª ° D:B�ªn¾=@CDaL § ªn@CL8FI@CF�ªn¾=@CD §=¨Ã§ BGN ¨ F=µ ¨Ã±Ä±
N ° F=Daµ=@CD ©G° D:D�BEµÑ¸hB ± LdÎ�¾ ¨ ¶=B�¸hBEBEF § BGN:²lL8N�´ºBGµIL8F ¨ F&Í­JMH ë�;����������_Î�L8N�Ì2D�ª ¨ ªn@CL8F=<_Í­F¹ªn¾?B
ñ=F ¨Ã± D�B © ªn@CL8F�Î�B ¨8§=§=± ¬Áªn¾=B�B�Å2ªnBGF=µ=BGµ © L	µ=Byª5L ¨ ´ºL	µ=B ± ª­¬ § @ ©E¨8± L8² © L8F=µ=@«ªn@CL8F=D�B�Å § B © ª5BEµ�@CF
Í­Ë�êyëy»¿ìíêyç�Ë ²lN�L8´ JMõG»¿êyÍ­ë�êy÷aêÕD:@C´ °=±C¨ ªn@CL8F=D�î��8ðÄ<
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Ë�¾=B½´ ¨ ªnBGN:@ ¨8± @CF�ª5¾=@CDºD�B © ªn@CL8F=D ©E¨ F�¸\B�²lL ° F=µ�@ÄFÐ´ ¨ F5¬ÊªnB¼Å	ª5¸\L	L8Ì2D:¯�D °?© ¾ ¨ DÆî��Ãð�L8FIªn¾?B
JML ± ªnÉG´ ¨ F=FÜB Ú	°?¨ ªn@CL8F=¯�L8N¹î��8ðyL8F,N ¨ µ?@ ¨ ª5@ÄLÃF½ª5N ¨ F=D § LÃN�ª�@ÄF,D�ªnB ±Ä±C¨ N ¨ ªn´ÁL8D § ¾=BEN�BED�<���BEN�B_ÎaB
L8F ± ¬ Â @·¶=B ¨ ¸=N�@ÄBG²�Ô­µ=@ © ªn@CL8F ¨ N4¬\ÖÊ²lL8NÈª5N ¨ F=D ±Ä¨ ªn@CF Â ªn¾=BºªnBEN�´Á@ÄF=L ± L Â ¬öª­¬ § @ ©E¨8± L8²�N ¨ µ?@ ¨ ª5@ÄLÃF
ªnN ¨ F=D § L8N4ªÈ@ÄF5ª5L_ª5¾ ¨ ª�L8².F=B ° ª5N ¨8±K§?¨ N�ª5@ ©G± B¼»�ó�L8N ¨8± D:LÁF=B ° ªnN�L8FÀ»dôíª5N ¨ F=D § LÃN�ªn<



Ë�¾=B�¸ ¨ D:@ ©�Ú2°=¨ F5ªn@«ª­¬ÏL8²í@CFnª5BEN�BED�ªÒ@ÄF § ¾=LGª5L8F Â8¨ D
ªnN ¨ F=D § L8N4ª�@CD:¯ ° D °=¨8±C± ¬eªn¾=B�D § B © @Äñ © @ÄFÀ»
ªnBGF=D:@«ª­¬,ó ¨8± D�L8øÒÔ¼¸=N:@ Â ¾5ªnF?BED:D�Ö8ô! �"$#% �"�ó'&( 9*)89 &+ 9-,rô�<}ÍØª�¾ ¨ D\ªn¾?BMµ=@C´ºBGF=D:@CL8F=D�ø�BEF=BGN Â ¬ÑóVª5@Ä´ÁBEô/. 7
ó ¨ N:B ¨ ô0. 7 ó�D:L ± @Cµ ¨ F Â8± BEô0. 7 ó�²lN�B Ú2° BGF © ¬\ô0. 7 <
>"B�ñ=N�D�ª © L8F5¶�BEN4ª�ª5¾=B�²lN:B Ú2° BEF © ¬1)Á@CF5ªnL ¨ FÁBEF?BEN Â ¬32�¯425#764)�ÎÈ@·ª5¾ºò ±C¨ F © Ì2üCD © LÃF=D�ª ¨ F5ª

6�<MË�¾=BGF�ªn¾=B�¶�B ± L © @«ª­¬&D §=¨8© B © L�LÃN:µ=@CF ¨ ª5BED
L8² ¨ D:@CF Â8± BaN ¨ ¬Ïó82�9 &+ ô ©E¨ F�¸hByª5N ¨ F=D�²lL8N:´ÁBGµ�@CFnª5L
ªn¾?B_¶=B ± L © @·ª­¬|¶�B © ªnLÃN1&9 ¯�LÃFeÎÈ¾=@ © ¾=¯ ° D °=¨8±C± ¬8¯MF=B ° ªnN ¨8±y§=¨ N�ª5@ ©G± B�ªnN ¨ F=D § L8N4ª © L�µ?BED�²lLÃNÈ² ° D:@CL8F
BEµ Â B §=±C¨ D:´ ¨ D ¨ N�B�¸ ¨ D�BEµ=<�Í­F½L8N:µ?BENpªnLÒN�B © Ld¶=BENíªn¾?B�BEF=BGN Â ¬�2È¯�ªn¾?B�²lN:B Ú	° BEF © ¬|F=BEBGµ=DíªnLÒ¸hB
¨ µ=µ?BEµ¹ª5LÈªn¾?B § ¾ ¨ D:B�D §=¨8© B�L8² ¨ ª5BED4ª §=¨ N4ªn@ ©E± B�@CF¹ªn¾?B ©E¨ D:B�L8² § ¾=LGª5L8F=D:¯:2;#<64)?¯hÎÈ¾=BGN:B ¨ D
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HIL8F5ª5BÒè ¨ N ± L © L	µ=B ° F=µ?BEN_D °=© ¾ © L8F=µ=@«ªn@CL8F=D�<�Ë�¾=BÁ² ° ª ° N:B Â L ¨8± D4ªn@ ±Ä± ´ ° D4ª�¸hB�ª5L�L § ªn@C´Á@ÄD�B
D�ª ¨ ªn@CD�ª5@ ©G¨8±�§ BEN:²lLÃN:´ ¨ F © B�F=B ¨ Nzªn¾=@CD ± @C´Á@·ª5¯ @Ä² ¨ ÎÈ@Cµ=B�N ¨ F Â B�²lN:L8´ L § ª5@ ©G¨8±Ä± ¬Òªn¾?@ÄF�ªnLÈL § ª5@ ©G¨8±C± ¬
ªn¾?@ © Ì�¾ ¨ D�ª5LÁ¸\B_´ÁL�µ?B ±C± BGµÆ@CFÁª5¾=B_D ¨ ´ÁB ©E¨ D�BE<

� � ���GâÆá É ä�����à��Òã æ:âÆß�æ��¥��àMæ:â&ß ��ß�ã áª�Áå�â É � ænß���àMæ:â&ß
á���à���


Í­²8Î�B}@ÄF ©G±Ä° µ=B § ¾=LGª5L8F=DíL8² ¨�© BEN4ª ¨ @CF ± @CF=B_ó4D ¨ ¬\ø}L8²8ª5¾=BM³=¬\´ ¨ F>° ± @CF=BEô ¨ DíB�Å §=± @ © @«ªaD § B © @CBED�@CF
ªn¾?B�Ì2@CF=B�ª5@ © F=B ° ªnN ¨8±�Â8¨ DYª5N ¨ F?D § L8N�ª�´ÁL	µ=B ± ¯ @ÄF ¨ µ=µ=@«ªn@CL8F�ªnL ¨ ª5L8´ÁD ¨ F=µº´ÁL ± B ©E°=± BED�¯2ª5¾=BEF�ªn¾?B



BE®hB © ªn@«¶�B�@ÄL8F?@ÄÉ ¨ ªn@CL8FÀ» ¨ F=µºN:B © L8´�¸=@CF ¨ ªn@CL8F0N ¨ ªnB © L�BGþ © @ÄBGF5ªnD ° D:BEµ¹@ÄF�ªn¾?B §=¨ N�ªn@ ©E± B�ªnN ¨ F=D § L8N�ª
´ÁL�µ?B ± ¨8± D:LÈ¾ ¨ ¶�B�ªnLÈ¸\B�N:B¼¶Y@CD:BGµ=¯Y¸hB ©G¨8° D�Byª5¾=BED�BaBE®hB © ªn@«¶�B�ó�µ=BGF=D:@«ª­¬Æµ=B § BEF=µ?BEF5ªnô�N ¨ ª5B © L�BGþ�»
© @CBEF5ª5D ¨8± N:B ¨ µÀ¬I@CF ©G±Ä° µ?B ¨ D:D ° ´ § ªn@CL8F=D ¨ ¸\L ° ª�N ¨ µ=@ ¨ ªn@CL8F�ª5N ¨ F=D § LÃN�ªn<}Ë�¾=B ° D °=¨8±h¨ D:D ° ´ § ªn@CL8F
@CDMBE@«ªn¾=BGN�Ô¼ÉEBGN:LÒL §?¨8© @«ª­¬\Ö8¯	ª5¾=BEF½F=B Â8± B © ª5@ÄF ÂÁ¨8±C± N:B�» ¨ ¸=D�L8N § ª5@ÄLÃF § N:L © BGD:D:BGD�L8² § ¾=LGª5L8F=DM@CF�ªn¾?B
¸ ¨8±C¨ F © B�B Ú2°=¨ ªn@CL8F=D�²lL8Nyªn¾=B�B¼Å\@·ª5BEµÑD�ª ¨ ªnB § L §=°?±Ä¨ ª5@ÄLÃF © L	BEþ © @CBEF5ª5D:¯yL8N § BEN�²lB © ªÁL §=¨8© @·ª­¬8<ÒÍ­F
ªn¾?@ÄD ±Ä¨ ª:ªnBGN ©E¨ D�BÈªn¾?B © L8N:N�BED § L8F=µ?@ÄF Â N ¨ µ?@ ¨ ª5@·¶=B_ª5N ¨ F?D:@«ªn@CL8FÏN ¨ ªnBGD0óMBE< Â <C¯�²lLÃNÈ³=¬\´ ¨ F ± @CF=BED�ø
�|¨�� 7 ô ¨ N:BeD:B¼ª¹ª5L,ÉGBEN�L8< Í­F5ªnBGN:´ÁBEµ?@ ¨ ª5B&@CD_ª5¾=B © L8F © B § ª&L8²½Ô § L §=°=±C¨ ªn@CL8F�BED ©G¨8§ B&² ¨8© ªnL8N�D:Ö8¯
ÎÈ¾=@ © ¾ ¨ N�B�´ °=± ªn@ §=± @ ©G¨ ªn@«¶�B,² ¨8© ª5L8N:D�ª5LIªn¾=BGD:B|N ¨ ª5BED´�|q�� Ì L8¸Àª ¨ @ÄF=BGµ ²lN�L8´ D�BE´Á@«» ¨ F ¨Ã± ¬2ªn@ ©E¨Ã±
B�¶ ¨8±C°=¨ ª5@ÄLÃF=DML8² § ¾=LGªnLÃF�ªnN ¨ F=D § L8N�ªa@CF�@Äµ=B ¨8± @ÄÉGBEµ Â BGL8´ÁB�ªnN�@ÄBGDÈó © ¬ ± @CF=µ=BEN�D:¯KD § ¾=BEN�BED�¯zB�ª © <Cô ¨ F=µ
²lL8NÒD�@Ä´ §=± B § N�L8ñ ± BED&ó ° D °=¨8±C± ¬\ø © L8F=D4ª ¨ F5ª5ôºLÃ²
ªn¾?BeBG´Á@ÄD�D:@CL8F ¨ F=µ ¨ ¸=D�L8N § ªn@CL8F § N�L8ñ ± BED�¯aD:BGB
D:B © ª5@ÄL8FÆÿ ¨ F=µÏî·õ8ðC<

ì L8N�L ° N © L8´�¸?@ÄF=BGµ�F=B ° ªnN ¨Ã±h¨ ªnL8´ » § ¾=LGª5L8F ÂÃ¨ D}D�@Ä´ °=±Ä¨ ªn@CL8F�ÎaBañ=N�D�ª�¾ ¨ ¶=B
ª5L�B ± @C´º@CF ¨ ª5B
ªn¾?B|N�B ± B�¶ ¨ F5ªeªnN ¨ F=D:@«ªn@CL8F N ¨ ª5BÕó4¾=BEN�BEøK� O � 7 ô�²lN�L8´ ª5¾=BÑN ¨ ª5B�B Ú2°=¨ ª5@ÄL8F?DÆL8²�B�Å © @«ªnBGµ D4ª ¨ ª5B
§ L §=°=±C¨ ªn@CL8F=D�¯�¸\B ©E¨8° D:B�ª5¾=@ÄD�N ¨ ª5B�F=L¿Î @ÄD�B�Å §=± @ © @·ª­¬�@ÄF ©G±Ä° µ=BEµÐ@CFÆªn¾=B�D:L ° N © B�ª5BEN�´ ²lLÃN�ªn¾?B
³=¬\´ ¨ F¸° § ¾=L�ªnL8F=D�< é L8@CF Â D:L8¯Ãª5¾=B�F�#_õ ± B¼¶�B ± L8² ¾5¬\µ=N:L Â BEF ¨ ªnL8´ÁD�¸hB © L8´ÁBEDÒÔ¼´ÁB�ª ¨ D�ª ¨ ¸ ± BGÖ
@CFºªn¾?B © L ±C± @CD:@CL8FÀ»¿N ¨ µ=@ ¨ ª5@·¶=B�´ÁL�µ?B ±�¨ F=µe¾ ¨ D�ªnLº¸\BÈ@CF ©E±C° µ=BGµ ¨ D�² ° N�ª5¾=BEN�F=B¼Î D § B © @ÄBGDa@CFºªn¾?B
´ °?± ª5@·»¿D § B © @CBED ¨ ªnL8´�» § ¾?LGªnL8F Â8¨ D_D:@C´ °?±Ä¨ ª5@ÄLÃF=<�çaD ¨8± N�B ¨ µT¬�µ=BED © N:@C¸hBEµÊ@CFÏµ=B¼ª ¨ @ ± @ÄF"îÄïP�ÀðÄ¯
ªn¾?B ° D °=¨8±K© L ±C± @CD:@CL8F ¨8± N ¨ µ=@ ¨ ªn@«¶�B_@CL8F=@CÉ ¨ ª5@ÄL8FT»dN:B © L8´�¸=@CF ¨ ªn@CL8FÆ¸ ¨8±C¨ F © BGø

�
�¡, ` 7 # � X�` 7�� °1`ªq��l¨ � WcxzI^x ó8f8ô

²lL8N Â N�L ° F=µeD�ª ¨ ªnB ¨ ª5L8´�µ?BEF=D�@·ª­¬�` 7 F=L¿Î ¸hB © L8´ÁBED
�
�¡, ` 7 # � X 7 ` 7 � X 7 � O ` 7�� X O � 7 ` O � ° 7 `ªq��l¨ � WcxzIPx
�
�¡, ` O # � X O ` O|� X O � 7 ` O � X 7 � O ` 7�� ° O `ªq��l¨ � WcxzIPx ó8g8ô

�aBGN:BÁX ¨ F?µ3° ¨ N:BMªn¾=B_BG®\B © ªn@«¶�BÈN ¨ ªnB © L	BEþ © @CBEF5ª5D�ó4µ=BEF=D�@·ª­¬ ¨ F?µÒª5BE´ § BEN ¨ ª ° N�B�µ=B § BGF=µ=BGFnª5ô
ÎÈ¾=@ © ¾ö@CF ©G±Ä° µ?BÒª5¾=B0BG®\B © ªnDÁL8²íª5¾=BÕÔ ±C° ´ § BGµ�D § B © @CBED�Ö8¯�ó ªnBGN:´Á@ÄF?L ± L Â ¬�²lN�L8´ ¨ @ÄN § L ±C±Ä° ªn@CL8F
´ÁL�µ?B ±C± @CF Â ô�¯�@ÄF�L ° N ©E¨ D�BÒL8²Yªn¾?BÒ¾=@ Â ¾=BEN�B¼Å © @«ªnBEµ ¨ ª5L8´ÁD:<��]?��¡,È@CD�ªn¾?BaªnLGª ¨8± ó © L8F5¶=B © ª5@·¶=BEô
µ=BGN:@«¶ ¨ ªn@«¶�BE¯ ¨ F?µEWcxzI^x�D4ª ¨ F=µ?D0²lL8NÊÔ¼LGªn¾?BEN © L ±C± @CD:@CL8FÏªnBGN:´ÁD:ÖÃ¯�D °=© ¾ ¨ D © L8F5ªnN�@Ä¸ ° ªn@CL8F=D0²lN�L8´
µ=@CD:D�L © @ ¨ ª5@ÄF Â ´ÁL ± B ©E°=± BED�¯pN�B © LÃ´�¸=@CF=@CF Â ´ÁL ± B ©E°=±C¨ N�@ÄL8F?D�ó5Ô¼HIçaë�Ö8ô�B�ª © <�ì L8N�B�Å ¨ ´ §=± BE¯ ¨8± D�L
ªn¾?BÈH&çaë(N ¨ ªnB © L	BEþ © @ÄBGFnª5ø

� ��� O� �!�"�$#O 9 � �"�$#O  �%�"� ó:ïP�8ô
F=L¿Î ¾ ¨ DíªnLÁ¸\B_N�B §=±C¨8© BGµ&¸5¬0ª­ÎaL�BG®\B © ªn@«¶�BÈHIç�ë(N ¨ ª5B © L�BGþ © @CBEF5ªnD�ø

� �"� O& �!�"� #O 9 � ��� #O  �!�"� ó ` # ïGô
� �"� O& �!�"�'#O 9 � ���$#O  �!�"� ó ` #ûõ8ô ó:ï8ïGô



Ë�¾=B¹D ¨ ´ÁB ¨Ã§=§=± @ÄBGD�²lL8NMªn¾?B¹LGª5¾=BENÈ´ÁL ± B ©E°?±Ä¨ N © ¾ ¨ F=F?B ± D ± B ¨ µ=@CF Â ª5L&F=B ° ªnN ¨8±y¨ ªnLÃ´ºDÈ@CFeªn¾?B
êyÍ­ë�êy÷�ê ´ÁL�µ=B ± ¯�@C<ÄBG<�µ=@ÄD�D:L © @ ¨ ªn@CL8F�@ÄF5ª5L Â N�L ° F=µT» ¨ F=µ�B�Å © @«ªnBGµöD4ª ¨ ª5BED�¯ ¨ F=µÐ²lL8Naª5¾=B�µ=B¼»
D�ª5N °=© ªn@CL8F"L8²aF=B Â8¨ ªn@«¶�B&@CL8F=D�<×ç ±C± ª5¾=BED�B&N ¨ ªnB © L	BEþ © @CBEF5ªnD�¾ ¨ ¶=B&¸hBEBGF © L8´ §=° ªnBEµ�LÃF|ªn¾?B
¸ ¨ D�@ÄD�LÃ²�ª5¾=B�´ÁL8D�ª�N:B © BEF5ª�B�Å2ªnBGF=D:@CL8FeL8²=ªn¾=B © L ±C± @CD:@CL8FÀ»¿N ¨ µ?@ ¨ ª5@·¶=B © L	µ=B�²lN:L8´)(_<Ä; ¨ Î ¨ µ ¨Ò¨ F=µ
Ë�<Cì °Tù @Ä´ÁLGª5L8¯
îÄï�õÃð ¨ F=µ ¨ N�B ¨ ¶ ¨ @ ±C¨ ¸ ± BÈLÃFÁª5¾=B_ê
Í­ë�êy÷aê,ÎaBE¸Æµ=L8´ ¨ @CFÜî«ú8ðC<

* + � É ����� �������nænå¥��à�æ:âÆß�
 àpâ Þ�, �-� È/. �-0%, åyâÆß�ã�æ:àMæ:â&ß�


Ë�¾=B_B�Å2ª5BEF=µ=BGµIêyÍ­ë�êy÷�ê © L	µ=B_@ÄD�BG´ §?± L¿¬�BGµ&¾=BGN:BMªnLºD�ª ° µÀ¬0ª5¾=B_BE®hB © ªnD�L8²�³�¬\´ ¨ FÀ»¿L §=¨8© @·ª­¬
@CFÒµ=@·¶=BEN4ªnL8N�D:¯ÃÎÈ@«ªn¾aªn¾?B §=¨ N4ªn@ ©E°=±C¨ N © L8F=µ=@«ªn@CL8F=D © ¾=LÃD:BEFÁ¾=BGN:BM¸hBE@CF Â ª ¨ ÌÃBGFº²lN�L8´×JMõG»¿ê
Í­ë�êy÷aê
D:@C´ °?±Ä¨ ª5@ÄLÃF=D�L8²MÍ­Ë�êyë�»dìíêyç�Ë ó:î��ÃðCô:<|ìí@ Â8° N�BED�ú ¨ F=µÜÿÆµ=@CD §=±C¨ ¬,ª5¾=B §=±C¨ D�´ ¨ ª5BE´ § BEN ¨ ª ° N�B
¨ F=µÐµ=BGF=D:@«ª­¬j¯�N:BGD § B © ªn@«¶�B ± ¬j¯ © ¾=L8D:BGFö@CFIªn¾=@CDÒD ¨ ´ §?± B ¨8§=§?± @ ©E¨ ª5@ÄLÃF=<Õç ª5LGª ¨8±�§ L¿ÎaBENÒL8²�ïP���
H¹> ó8����À�@ÄFeB ± B © ªnN:LÃF=D ¨ F?µ3����À�@CF&@CL8F=D:ôíÎ ¨ D ¨ D:D ° ´ÁBEµºª5L¹Û?LdÎ ²lN:L8´×ªn¾=B © L8N�B_@ÄF5ªnL�ªn¾?B
BEµ Â B�N�B Â @CL8F=¯ ÎÈ@·ª5¾ ¨0§=±C¨ D:´ ¨ µ?BEF=D�@·ª­¬ÜL8²íÿ¼DhïP� 721 ªn¾=BGN:BG< é B ° ªnBEN�L8FÀ»¿¯�¾=B ± @ ° ´�» ¨ F?µ ©E¨ N�¸\LÃF
@CL8F=DÒ¾ ¨ µÊ¸hBEBGFÐ@ÄF ©G±Ä° µ=BEµ�@ÄFIª5¾=B�JMõG»¿ê
Í­ë�êy÷aê §=±C¨ D:´ ¨ Û=L¿ÎxD�@Ä´ °=±C¨ ªn@CL8F=<öË�¾=B½µ=B ° ª5BEN�L8F
Û=L¿Î ñ?B ± µ&@CD�D�¾=L¿ÎÈF&@CF½ñ Â8° N�BÁ�Ã<

R  A  P  SFZ-Juelich

ITER-FEAT (B2-EIRENE simulation)

    .0
 -90.0
    .0

GEPLOTTETER BEREICH X  MIN = 4.07E+02 Y  MIN =-4.59E+02 Z  MIN = 0.00E+00

   MAX = 6.52E+02    MAX =-2.61E+02    MAX = 0.00E+00

X

Y

0.000E+00 1.429E+01 2.857E+01 4.286E+01 5.714E+01 7.143E+01 8.571E+01 1.000E+02

eV      

Electron Temperature

ìp@ Â8° N:B_ú8ø�ê ± B © ª5N:L8FÁªnBE´ § BEN ¨ ª ° N�B_ñ=B ± µÜó4B�ý�ô:¯K²lN:LÃ´ JMõG»¿ê
Í­ë�êy÷aê"´ÁL	µ=B ± <

é @ÄD4ªn@CF © ªº²lN�L8´ © L8´Á´ÁL8FÑJMõG»dêyÍ­ë�êy÷aê D�@Ä´ °=±C¨ ªn@CL8F=DMªn¾?BÒõ8µ Â N:@Cµ�²lL8N}ªn¾?B §=±Ä¨ D:´ ¨ ñ=B ± µ
ó ¨ D ° D:BGµ&@CFeñ Â8° N:B¯�8ô�¾ ¨ DpªnLÁ¸hB�D °=§=§?± BG´ºBGF5ªnBEµ�¸5¬ ¨ ñ=F?@·ª5BÈB ± BG´ÁBEF5ª�µ?@ÄD © N:B¼ªn@CD ¨ ª5@ÄLÃFÆL8²�ªn¾?B



R  A  P  SFZ-Juelich

ITER-FEAT (B2-EIRENE simulation)

    .0
 -90.0
    .0

GEPLOTTETER BEREICH X  MIN = 4.07E+02 Y  MIN =-4.59E+02 Z  MIN = 0.00E+00

   MAX = 6.74E+02    MAX =-1.97E+02    MAX = 0.00E+00

X

Y

1.200E+01 1.243E+01 1.286E+01 1.329E+01 1.371E+01 1.414E+01 1.457E+01 1.500E+01

cm**-3  

Electron Density (log scale)

ìp@ Â8° N:B_ÿ8ø�ê ± B © ª5N:L8Feµ=BEF?D:@«ª­¬Ïñ?B ± µÜó © ´43�3G»¿ú8ô:¯ ± L Â <CD ©G¨8± BE¯�²lN:L8´ JMõG»¿ê
Í­ë�êy÷aê"´ÁL	µ=B ± <

R  A  P  SFZ-Juelich

ITER-FEAT (B2-EIRENE-simulation)

    .0
 -90.0
    .0

GEPLOTTETER BEREICH X  MIN = 4.10E+02 Y  MIN =-4.46E+02 Z  MIN = 0.00E+00

   MAX = 7.02E+02    MAX =-1.93E+02    MAX = 0.00E+00

X

Y

-5.040E+04 -3.620E+04 -2.201E+04 -7.815E+03 6.379E+03 2.057E+04 3.477E+04 4.896E+04

cm/s    
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Plasma flow field

ìí@ Â8° N�B3�8ø é B ° ª5BEN�L8FÕ@CL8FÕÛ?LdÎ ñ?B ± µ=¯�²lN:LÃ´ JMõG»dêyÍ­ë�êy÷aê ´ÁL�µ?B ± <(J ±Ä° B © L ± L8N�D¹@CFÕL ° ªnBGN
µ=@«¶�BGN�ªnLÃN ¨ F?µeN�BEµ © L ± L8N�D�@CFe@ÄF=F?BEN�µ=@«¶�BEN4ªnL8N�@CF=µ=@ ©E¨ ª5BÈÛ?LdÎ N:B�¶=BEN�D ¨8±



Ô ¶ ¨8©G°=° ´ N:B Â @ÄL8F?Ö�¸\B¼ª­Î�BGBEF�ªn¾=B�L ° ªnBGN:´ÁL8D�ªºÛ ° ÅÜD ° N:² ¨Ã© B ° D�BEµÑ@ÄF�ª5¾=B §=±C¨ D�´ ¨ D�@Ä´ °=±C¨ ªn@CL8F
¨ F=µ�ªn¾?B_¶=BED:D�B ± <ÑË�¾=@ÄDÈB�Å2ª5BEF=D�@ÄL8FeÎ ¨ D ¨8± N:B ¨ µÀ¬�µ=B�¶=B ± L § BEµÜ@CF"î�g8ðzªnL ¨8±C± L¿ÎÓ²lLÃN�F=L8FÀ» ± @CF=B ¨ N
F=B ° ªnN ¨8± »¿F=B ° ªnN ¨Ã± @CF5ªnBGN ¨8© ªn@CL8F=D:<(Ë�¾?@ÄD¹L § ªn@CL8F § BGN:´Á@·ª5D¹D §=¨ ª5@ ¨8± N�BED:L ±Ä° ª5@ÄLÃF"L8²
ª5¾=BeF=B ° ª5N ¨8±
Â8¨ D�ó ¨ F?µ § ¾=L�ªnL8F ÂÃ¨ D:ô�ñ=B ± µ ¨8± D:L¹@ÄF¹ª5¾=@CDaµ=L8´ ¨ @CF=<È÷aB ° ªnN ¨8±�¨ ªnL8´�» ¨ F=µ&´ÁL ± B ©G°=± BÒµ=BEF=D�@·ª­¬
§ N�L8ñ ± BED ¨ N:BÈD:¾=L¿ÎÈFI@CF&ñ ÂÃ° N:BÁ� ¨ F?µ1�8<�çAD:´ ¨8±C±�§=° ´ § ó4N:B © ¬ ©E± @ÄF Â�© L	BEþ © @CBEF5ªÁ¸hB ± L¿Î L8F=BGô
Î ¨ D�@C´ § LÃD:BEµ ¨ ª�ª5¾=B_¸\LGª�ªnL8´ D ° N�² ¨8© BÈ¸hB�ª­ÎaBEBEFºªn¾=BMª­ÎaL¹µ=@«¶�BGN�ª5L8N ± B Â D:<

R  A  P  SFZ-Juelich

ITER-FEAT (B2-EIRENE simulation)

    .0
 -90.0
    .0

GEPLOTTETER BEREICH X  MIN = 4.07E+02 Y  MIN =-4.59E+02 Z  MIN = 0.00E+00

   MAX = 6.74E+02    MAX =-1.97E+02    MAX = 0.00E+00

X

Y

8.000E+00 9.000E+00 1.000E+01 1.100E+01 1.200E+01 1.300E+01 1.400E+01 1.500E+01

cm**-3  

Atom Density (log scale)

ìí@ Â8° N�B´�Ãø|÷�B ° ª5N ¨8±�¨ ª5L8´ µ?BEF=D�@·ª­¬8¯ © ´V.�»n¯ ± L Â < © L ± L8NÁD ©E¨8± BE¯�²lN�L8´ J}õG»dêyÍ­ë�ê
÷�ê ´ÁL�µ=B ± <
ìí@CF=@«ªnB�B ± BG´ºBGF5ª�D §=¨ ª5@ ¨8± N:BGD:L ±C° ªn@CL8FÑL ° ª5D:@Cµ=Baªn¾?B §=±C¨ D:´ ¨ µ=L8´ ¨ @CF�@ÄF ©E±C° µ=BEµ?¯
²lLÃNaF=L8F ± @CF=B ¨ N
³=¬\´ ¨ F § ¾?LGªnL8FeD:@C´ °?±Ä¨ ª5@ÄLÃF=<

ì N:L8´xªn¾?B Â N:L ° F=µ�D�ª ¨ ªnB ¨ ªnL8´ µ=BGF=D:@«ª­¬ § N�L8ñ ± B ¨ F=µÏª5¾=B §=±C¨ D�´ ¨ µ?BEF=D�@·ª­¬ ¨ F=µ,ªnBG´�»
§ BEN ¨ ª ° N�B_ÎaB¹¾ ¨ ¶=B�µ=BGN:@«¶�BGµ&ªn¾=BºF�#_õÆB¼Å © @«ªnBEµÏD�ª ¨ ªnBºµ=BEF=D�@·ª­¬ § N�L8ñ ± BE¯
L8Feª5¾=B¹¸ ¨ D:@CD�LÃ².ªn¾?B
L8N�µ=@ÄF ¨ N�¬ ó4L § ª5@ ©G¨8±Ä± ¬"ª5¾=@ÄF?ô © L ±C± @CD:@CL8FÀ»¿N ¨ µ=@ ¨ ª5@·¶=B § L §=°=±C¨ ªn@CL8F © L	BEþ © @ÄBGFnª5Dºª ¨ ÌÃBGF ²lN:LÃ´ ªn¾?B
êyÍ­ë�êy÷�ê�µ ¨ ª ¨ ¸ ¨ D:BG<�Ë�¾=@CD § N:L¿¶\@Äµ=BGD:¯.²lL8N ¨ ñ?N:D�ª�@«ªnBEN ¨ ªn@CL8FeD�ª5B § ¯�ªn¾=B�¶�L ±Ä° ´ÁB¼ªnN:@ © D�L ° N © BÈL8²
³=¬\´ ¨ FS° § ¾=L�ªnL8F=D�< é L §?§=± BGN�¸?N:L ¨ µ?BEF=@CF Â @CD�ª ¨ ÌÃBEF&@ÄF5ªnL ¨8©E© L ° F5ªÁL8FÁªn¾=B�¸ ¨ D:@CD�L8²hªn¾=B�õ é
ªnBG´ § BGN ¨ ª ° N:B�ñ?B ± µ|LÃ²�F=B ° ª5N ¨8±�¨ ªnLÃ´ºD�óVª5¾=B�D ¨ ´ºBÒ²lLÃN Â N�L ° F=µID4ª ¨ ª5B ¨ F=µ�B¼Å © @«ªnBEµÑD4ª ¨ ª5BED�@CF
ªn¾?@ÄD�ñ=N�D�ª�@·ª5BEN ¨ ªn@CL8F=<Cô¹Ë�¾?BÈN�BED °=± ª5@ÄF Â�§ ¾=L�ªnL8F Â8¨ D�µ=BGF=D:@«ª­¬,@ÄD�D�¾=L¿ÎÈF&@CFeñ Â8° N:B¯f8<

Ë�¾=BÈª5LGª ¨Ã± BG´Á@ÄD�D:@«¶Y@«ª­¬�LÃ².ªn¾?@ÄD ± @CF=BÈÎ ¨ D¡f¯DKïP� O ¹ § ¾=LGª5L8F=D § BENÈD:B © L8F?µ=<Ñça¸hL ° ª�õ��8úeL8²
ªn¾?@ÄDyÛ ° Å�Î ¨ DyN�B�» ¨ ¸=D:L8N�¸\BGµ¹@CF�ªn¾=Bp¶=L ±Ä° ´ºBG¯\LÃF=Bíªn¾=@CN:µ�Î ¨ D ¨ ¸=D:L8N�¸\BGµ ¨ ª�ªn¾=Bp¶=BED:D�B ± D ° N�² ¨8© BGD
¨ F=µ�ª5¾=Baª ¨ N Â B¼ªnD:<ºça¸hL ° ªÑ��À L8²zª5¾=BaªnLGª ¨8± Û ° Å § BEF=B¼ªnN ¨ ªnBGD�@ÄF5ªnL�ª5¾=B §=±C¨ D:´ ¨½© L8N�B�N:B Â @CL8F



R  A  P  SFZ-Juelich

ITER-FEAT (B2-EIRENE simulation)

    .0
 -90.0
    .0

GEPLOTTETER BEREICH X  MIN = 4.07E+02 Y  MIN =-4.59E+02 Z  MIN = 0.00E+00

   MAX = 6.52E+02    MAX =-2.53E+02    MAX = 0.00E+00

X

Y

8.000E+00 9.000E+00 1.000E+01 1.100E+01 1.200E+01 1.300E+01 1.400E+01 1.500E+01

cm**-3  

Molecule Density (log scale)

ìí@ Â8° N�B$�8ø�D ¨ ´ÁB ¨ D�ñ Â8° N�B¯�8¯z¸ ° ª é O ´ÁL ± B ©E°=± BÈµ=BEF=D�@·ª­¬

R  A  P  SFZ-Juelich

ITER-FEAT (B2-EIRENE simulation)

    .0
 -90.0
    .0

GEPLOTTETER BEREICH X  MIN = 4.05E+02 Y  MIN =-4.59E+02 Z  MIN = 0.00E+00

   MAX = 8.50E+02    MAX = 9.02E+01    MAX = 0.00E+00

X

Y

6.000E+00 6.429E+00 6.857E+00 7.286E+00 7.714E+00 8.143E+00 8.571E+00 9.000E+00

cm**-3  

Lyman alpha photon density

ìp@ Â8° N:B¯f8ø�D ¨ ´ºB ¨ D�ñ ÂÃ° N:B¯�8¯z¸ ° ª�³�¬\´ ¨ F5° § ¾=LGªnLÃFeµ?BEF=D�@·ª­¬

F=LGª�´ÁL�µ=B ±Ä± BEµ½¾=BGN:BG¯zL8F ± ¬���À ¨ F?µÑïP�{À ¨ N:B�N:B¼» ¨ ¸=D�L8N:¸hBEµ ¨ ª}ªn¾?B�@ÄF?F=BEN ¨ F?µ0L ° ª5BEN�ª ¨ N Â B¼ªn¯
N:BGD § B © ªn@«¶�B ± ¬j<�è ± B ¨ N ± ¬j¯=ª5¾=@ÄD�ñ=N�D�ªÈ@«ªnBGN ¨ ª5@ÄL8F�ÎÈ@ ±Ä±K± B ¨ µÁª5L ¨ ´ÁL	µ=@Äñ ©E¨ ª5@ÄL8F½L8²�ªn¾?B § L §=°?±Ä¨ ª5@ÄLÃF



µ=@CD�ª5N:@C¸ ° ªn@CL8F=¯ ¨ F=µ&¾?BEF © BE¯íL8²Yª5¾=B�@CL8F=@CD ¨ ªn@CL8FÀ»dN�B © L8´�¸=@CF ¨ ª5@ÄLÃF�¸ ¨8±C¨ F © B�@ÄFºªn¾=B�µ?@·¶=BEN�ª5L8N ¨ F=µ
ªn¾?B�¾5¬\µ=N:L Â BEFÊN ¨ µ=@ ¨ ªn@CL8F ± L8D:D�BEDaªnLÁÎ ¨Ã±Ä± D:<ÜË�¾?B0F=B ° ªnN ¨Ã±�¨ ª5L8´�µ=BGF=D:@«ªn@CBEDÁL8² Â N:L ° F?µÀ» ¨ F=µ
F�#_õÈD�ª ¨ ªnB ¨ DzÎ�B ±Ä± ¨ Dzª5¾=B § ¾=LGª5L8F¹µ?BEF=D�@·ª­¬Æ¾ ¨ ¶�B�ªnLÈ¸hB�@«ªnBGN ¨ ª5BEµº² ° N�ª5¾=BEN�¯2ª5L Â B¼ªn¾=BGNKÎÈ@«ªn¾�ªn¾?B
§=±C¨ D:´ ¨ D�ª ¨ ªnBG¯�@ÄF0ª5¾=B ° D °?¨8± JMõG»¿ê
Í­ë�êy÷aê @·ª5BEN ¨ ªn@CL8FÑD © ¾=BG´ºBÆî�f8ðC<�Ë�¾=@CD ¨ F=µÑ´ÁL8N:BÒµ=B¼ª ¨ @ ± D
¨ ¸hL ° ª�ª5¾=B § ¾=LGª5L8FÁª5N ¨ F?D § L8N�ª�ÎÈ@ ±Ä± ¸hB Â @«¶�BEFÆ@ÄFÒªn¾?BÈñ?F ¨8±z§=¨Ã§ BGN:<

5 6 âÆß�å¥�nä�
íæ:âÆß�
���ß�ã âÆä�à��:â�â1Ä

çÕ² °?±Ä± ¬ §?¨ N ¨8±C± B ± @ÄÉGBEµÁú é HILÃFnª5BMè ¨ N ± L�F=B ° ªnN ¨8±	§=¨ N�ª5@ ©G± B © L	µ=BM²lL8N�² ° D:@CL8F�BGµ Â B §=±C¨ D�´ ¨ D4ª ° µT»
@CBEDp¾ ¨ Dp¸hBEBGF Â BEF=BGN ¨8± @CÉEBEµaª5L § ¾?LGªnL8F Â8¨ D�D:@C´ °=±C¨ ªn@CL8F=D�ó�N ¨ µ=@ ¨ ªn@CL8F�ª5N ¨ F=D § LÃN�ªnô�< é L §?§=± BGN ¨ F=µ
ý�L8@ Â ªa¸=N:L ¨ µ=BEF=BGµ ± @ÄF=B�BE´Á@CD:D:@CL8F § N�L8ñ ± BEDM¾ ¨ ¶=Ba¸hBEBGF�@Ä´ §=± BE´ÁBEF5ª5BEµ=¯ ¨ ¸=D:L8N § ªn@CL8F0@CF�ª5¾=By¶=L ± »
° ´ÁB ¨ D_ÎaB ±C± µ?@Ä® ° D:B ¨ F=µÕD § B ©E°=±C¨ N¹N:BEÛ?B © ª5@ÄLÃF ¨ ª&D ° N�² ¨8© BGD © L °=± µÕ¸\B ©E¨ N�N:@CBEµ"L¿¶=BEN�²lN�L8´
B�Å\@CD�ª5@ÄF Â�© L	µ=@CF Â ²lL8N�F?B ° ª5N ¨8± §=¨ N4ªn@ ©E± BED�<�Ë�¾=B�´ÁL	µ=@Cñ=BEµ © L ±C± @CD:@CL8FÀ»¿N ¨ µ?@ ¨ ª5@·¶=B�N ¨ ªnB © L�BGþ © @ÄBGF5ªnD
²lL8N�ª5N ¨ F?D:@«ªn@CL8F=DpªnL ¨ F=µ�²lN:L8´(ªn¾?B °=§=§ BEN ± B�¶=B ± L8²=ªn¾?B�³=¬Y´ ¨ Fw° ± @ÄF?BED�¾ ¨ ¶�B�¸hBEBGF ¨ µ=µ=BEµ�ª5L
ªn¾?B ¨ ª5L8´Á@ © µ ¨ ª ¨ ¸ ¨ D:B�²lL8NKªn¾=B�ê
Í­ë�êy÷aê © L	µ=BE<}Ë�¾=B © L	µ=B�B�Å2ªnBGF=D:@CL8F=D�¾ ¨ ¶=B�¸\BGBEF�¶ ¨8± @Cµ ¨ ªnBGµ
¨8Â8¨ @ÄF=D4ªÁD:BG´Á@·» ¨ F ¨8± ¬2ªn@ ©E¨8± N�BED °=± ª5Dºó § L §=°=±C¨ ª5@ÄL8F�BGD ©G¨8§ BÒ² ¨Ã© ªnLÃN:D:ôa²lL8Na@Cµ=B ¨Ã± @CÉEBGµ ©G¨ D:BGD:¯ °=§ ª5L
Ú2° @«ªnB�¾=@ Â ¾ÒL §=¨8© @·ª­¬|ó�L § ª5@ ©G¨8± ª5¾=@ © Ì2F=BGD:D
L8²8ªn¾=B�LÃN:µ=BGN�ú��8ô:<�êz¶�BEF�ªnN ¨ F=D�@·ª5@ÄL8F�ª5L�ª5¾=B�L § ª5@ ©G¨8±C± ¬
µ=BGF=D:B�¸ ±Ä¨8© Ì2¸hL�µT¬ÜN ¨ µ=@ ¨ ªn@CL8F ± @C´º@«ª © L °=± µI¸hB�N:B § N:L	µ °=© BEµ�ÎÈ@«ªn¾I¾?@ Â ¾&D�ª ¨ ªn@CD�ªn@ ©E¨Ã±�§ N�B © @ÄD�@ÄL8F?<
Í­FÑñ=N:D4ªÁD�ª ¨ F=µÀ» ¨8± L8F=B ¨8§=§?± @ ©E¨ ª5@ÄLÃF=D}ªn¾=BÒ³=¬\´ ¨ F<° ± @CF=BÒN ¨ µ=@ ¨ ªn@CL8F�ªnN ¨ F=D § L8N4ªÁ¾ ¨ D�¸hBEBGFÑ@ÄFÀ»
©E±C° µ=BGµ0@CF ¨ FºJMõG»¿êyÍ­ë�êy÷aêÊD4ª ° µT¬eL8²YÍ­Ë�êyë�»dìíêyç�Ë"µ=@«¶�BGN�ª5L8N © L8F=µ=@«ªn@CL8F=D�<�Ë�¬ § @ ©E¨Ã±Ä± ¬Iõ��8ú_L8²
ªn¾?@ÄD�N ¨ µ?@ ¨ ª5@ÄLÃF&@CD�²lL ° F=µºª5L¹¸hB�N�B�» ¨ ¸=D:LÃN:¸hBEµ&@CFºª5¾=B�¶�L ±C° ´ÁBE¯MïP�8ú ¨ ª�ªn¾=B�¶�BGD:D:B ± <_Ë�¾=B�F=L8FÀ»
± @ÄF=B ¨ N�N�BED § L8F?D:B�LÃ² ¨ ¸=D�L8N § ª5@ÄLÃF ¨ F=µ,BE´Á@CD:D:@CL8FÊL8F½ªn¾=B¹F=B ° ªnN ¨Ã±
¨ ªnL8´ § L §=°=±C¨ ª5@ÄL8F ¨ F=µÜLÃF
ªn¾?B�µ=@«¶�BGN�ª5L8Na¾5¬\µ=N:L Â BEFIN ¨ µ=@ ¨ ªn@CL8F=¯ ¨ D�ÎaB ±C±�¨ D�L8FÁªn¾=BÈ@ÄLÃF=@ÄÉ ¨ ªn@CL8FÀ»¿N:B © L8´�¸=@ÄF ¨ ªn@CL8FI¸ ¨Ã±Ä¨ F © BE¯
D�ª5@ ±C± ¾ ¨ Díª5Lº¸hB_@ÄF5¶=BED�ª5@ ÂÃ¨ ªnBGµ=<aì ° N4ªn¾=BGN�B¼Å2ªnBEF?D:@CL8F=D�ÎÈ@ ±C±�¨8± D�L ¨ µ=µ=N�BED:D87KBEBG´ ¨ FÆD §=± @·ª�ªn@CF Â <



� ���P�Òár�Òß�å!��


îCïGðM> ¨ F=¯zça<C;=<KB¼ª ¨Ã± <C¯�9j<Ä÷ °=©E± <CH ¨ ªn<?ý�L ± <Cõ8õ��G»¿õ8õ8õ8¯ § ï8ïP�Ãõ&ó�ïPg�g��Ãô
î«õ8ð:(_<aJMBG¾=N:@CF Â BGN:¯|Ô­ê
D ©E¨8§ BÑ² ¨8© ª5L8N:D�²lL8N ± @CF=B�BG´º@CD:D�@ÄLÃF ¨ F?µ § L §=°?±Ä¨ ª5@ÄLÃF ©G¨8±C©E°=±C¨ ªn@CL8F=D�Ö

HIòyÍØ»<; ¨ N © ¾?@ÄF Â ë�B § L8N4ªn¯ºÍ­ò
ò ïP��� ïÃïÕó�ç § N:@ ± ïPg�g�f8ô ¨ F=µ=øAçpªnL8´Á@ ©Êé�¨ ª ¨ çaF ¨8± ¬\D:@CD
;ÀªnN °=© ª ° N:B¹ó4ç é ça;=ô�¯KD:BEB�Ô¼¾5ª:ª § øz��� ¨ µ ¨ D:< § ¾5¬YD�<ÄD4ªnN ¨ ªn¾=< ¨8© < ° Ì2Ö

î«ú8ð é <Äë�BE@«ªnBGN�B�ª ¨8± <zD:BGBÑÔ­¾nª�ª § øz���GÎ�Î�ÎÈ<CBE@CN:BGF=BE<Cµ=BGÖ

î«ÿ8ð_ì BEF Â ¯>=Ò<KB�ª ¨8± <C¯�ªn¾=@CD © L8F?²lBEN:BGF © B
î��8ð_ça<C;=<?( ° Ì ° D:¾=Ì2@CF,B¼ª ¨8± <Ä¯í@CF�ïPfGª5¾�ì ° D:@CL8F�êyF=BEN Â ¬Êè�LÃF=²lBEN�BEF © BE¯ ¦_© ªn<Cõ������8¯pÍ­ç�ê
çy»dè�÷y»

���8¯ §?¨8§ BGN�Í­Ë�êyë�ò!� ïP��ó�ë�ô:¯
ó�õ������8ô

î��8ð_è�BEN © @ Â F ¨ F=@C¯	è�<Ä¯�Ô¼Ë�¾=ByJML ± ªnÉG´ ¨ F=FÈê Ú2°=¨ ªn@CL8F ¨ F=µÈÍØªnDKç §?§=± @ ©E¨ ªn@CL8F=D:ÖÃ¯?; § N�@ÄF Â BEN=ý�BEN ±Ä¨ÃÂ
ó:ïPg�f�f8ô

î��8ð_HI@C¾ ¨8±C¨ D:¯ é <C¯�Ô¼;Àª5B ±C±Ä¨ N ¨ ªn´ÁL8D § ¾=BEN�BED�Ö8¯8>A<y��<Äì N:BGBE´ ¨ F ¨ F=µÒè�L8´ §=¨ Fn¬8¯ ; ¨ FÁì N ¨ F © @ÄD © L8¯
ó:ïPg���f8ô

î�f8ð_ë�BG@·ª5BEN�¯ é <Ä¯�Ô¼òyN:L Â N�BED�D�@CFeõG» é @C´ÁBEF=D�@ÄL8F ¨8± ò ±Ä¨ D:´ ¨ êyµ Â BÈH&L�µ=B ±Ä± @CF Â Ö8¯�9j<z÷ °=©E± <KH ¨ ª5<Ä¯
ý�L ± < ïPg��G»TïPg�f8¯ § õ8ÿ ïÁó:ïPg�g8õ8ô:<

î�g8ð_ë�BG@·ª5BEN�¯ é <zB�ª ¨8± <Ä¯@9j<Ä÷ °=©E± <ÄH ¨ ªn<=ý�L ± <ÄõÃõ��G»dõÃõ8õ8¯ § g�f��Æó:ïPg�g��8ô
îCïP�8ð_J ¨ ª5BED:¯ é <Cë�<Ä¯A(È@CF Â D4ªnL8F?¯Äç�<Äêy<C¯hH © >A¾=@CN�ª5BEN:¯ ë�<·>A<CòY<C¯�òyN:L © <�ë�L¿¬j<�;=L © <?¯Tý�L ± õ����8¯ § ïP���

ó:ïPg��8õ8ô

îCï8ïGð_Í­N:L8F?D:¯Kìí<Cêy<Ä¯�9j<CÇ °=¨ F5ªn<C; § B © ª5N:L8D © <�ë ¨ µ=@ ¨ ªn<zË.N ¨ F=D:²l<C¯?ý�L ± õ8õ8¯ § ïÁó:ïPg���g8ô
îCïGõ8ðM>A<8> ° BGF=µ=BGN ± @ © ¾=¯CBa<Cì ¨ F5ªnÉE¯�Ô¼ç è�L ±C± @CD:@CL8F ¨8± »dë ¨ µ=@ ¨ ª5@·¶=BaHIL	µ=B ± ²lL8N!��õ ¨ F=µV�aø êzÅ2ªnBEFT»

D:@CL8F=D ¨ F=µeç §?§=± @ ©E¨ ªn@CL8F=D:ÖºHIòyÍØ»<; ¨ N © ¾=@ÄF Â ë�B § L8N�ª5¯KÍ­òyò×ïP��� ï^�&ó�9 ° F=B_õ�����ïGô


